
1]. ‘J”. IIhg, A. ‘1”. MuIray, h4. l’]]icl, (;. (;cIIcI,  C. l,efl’ aIId A. A. SclIwaItz

Jet 1 ‘m])lllsio]] 1,al)oratory
1 ‘asadcII:I, Calif’m]lia 91109 USA

July 1 f), IW(i

AllS’1’ltAC’l’

‘1’1)( A(lvitl]((~(l  S])i[((!l)()]])~ ‘J’IICIIII:L1 II;l]lissi(jll  :111(1  ll(:fl((ti(n] ltil(lio]]](,t,(]  (A S’JIII;I{) i s  (Icsip,ll(,(l  to ])rovid(:

:L ]li~,])-l’(iso]lll,ioll”  ])]it]) o f  t,l Ic };aIl,]I  ill l)(It,]I  visil)]c, 1)(::11-iltfllll(:(l, alId  tlI(7111:Il  s] Jc(LIal  r(::,iolls  of t,llr  (:l(,ct,r(b
lllil~)ll(’lli(” s]~c(:l,l’11111. ‘JT]I(S AS’1’lI;li Scicll(:(: ‘Jk!iil)) ]Iils (](:v(:]()])(!(]  St,:lll(l;ll’{]  d:L(:I ])]()(l(l(:t alg,olit,ltllls 1 , ( )  ])crl)lit, t,lIc

(Yi[, illl:lt, iOIl of S~ll’f:l  CC l’adiilll C(!S  ?111(]  l’cf](,  c[:lllcc  Vdll(, S, t(l (ill(’lllil(($  S i l l ’ f ; i ( ’ . ( >  t(!l 11] )(1’;l~iil’(S  I )(){]1 OV(>l’ W} Lt(>l’ ill 1(]

lilll(l, 10 ])rovi(lc  it (:0101”  (: II II: LII(XXI ])1’o{lllcl  wit])  il IIip,ll  (lc~,l(x!  o f  Slllfacc (Iiscliltlill:ll)ilit,y ,  i]) a(l(litlioll to otll(:r

f’1111(’.tiolw. ‘1’lIc.  AS’I’lI;I{ ]’ro(]lwt,  ~;(:llrrat,ioll  ~yst,ut) (] ’(; $) ‘JIWLIII  i s  ill)])](l))(tltill~,  t,]l(v+ lc(]llil(:ll)cllt,s wil,flilt t,f I(:

collstr;lil)ts of tllc ll;OS1)lS  s.yst,(:llll Ilsillp, ii ra])i(]  (Icv(,lo]]ltlcllt  IIlctlir)clolc)p,,y  that clli]dlasix(,s  o] 1(,1 I lillcs o f  collI-
l~llulicaiioll ill ii 1( ’illll a])])l.oaclt  Ilsiltp, Col)(:llll(!llt (,li~,ill(wrill~,  i(xlltli(lllcs. ‘J’11(  1’GS l)rv(:lo])ltlrtlt (l)\Jilollltj(,llt

WilS Strll(:tjlll’(:(l l)otll to COllfo]’ltl  to tlI(: cl)allp,ill:,  IIc(:(ls Of tll(: 110  S1) l ,  S  s.yst(,lll :Ul(l to ilt(:(]l!~ol:~t(, cx]~(:rill((*ll-
tatiml wit])  :111(1 lllo(lifi(::Lt,i[ )l) of t]]{: scimtce  ;Il,c,olitllllls ilS t]){, Sof[Will( WiLS l)(,ilt~, (Icv[lo])(d  aII(l  tcskd. ‘J’l Iis

cl)allcllgillp, (Jl)vil”ollltl(!llt,  r(xl[liml a foclls 0 1 1  lI(IV(’I lll(~tllocls ( I I ’  l’(,.(~{~il(,l)l(:llts  t,]it(”kil~p,, Sofl,w:ll(! i) )t,C1’filC(\  llllifol’-

]I]itjr,  ‘J’oolkit t,].}tl)s]~ii}(!]l~.y,  alt(l  ])l:ltfolltl ill(l(~j)(:llcl(,l)(c,. ‘J’llis :L])])m:I(:lI  l(q(lir(xl a IIi[;ll (I(y,r(,c of il}t(:lc)])(l:il)ilit~~
Of {11( S(lft,Will’C  (I(!VCIO]  )IIICII{  (!1 )vilol )ll)(>llt,, as W(>]l  as il fl(,xi})lc :111(1 lli~,l]l.y illt)(::,  ratc(l C(lllfi~,l  ll’iit, i(lll lll:lll:l~,(~lll(,llt,
:111(] t,(!st, ill~, >1])])1’[);1(’]1. 11) a(l(liliol] ill 01(1(,1”  to Vtlli(lilt(’ t  11( 1  ‘CJS  SoftWriil’(!  ill tllr ()])eratiol]al  (]lvilolllll(tll (If tll(,
1; OS1)1S,  a ]’(:lllot(: il)l(y,ratioll  I(:stillp,  il])])l’otl(’11 was ado]jtlt(]  10 ])mvi(l(:  ii ral)id co]]vcrf,cl)c(’  of t,llc final  il)tcp,ralwl
S,yst, (!lll. ‘J’llis ]m])cI d(:scril)cs tllc critical dell)cl)ts ill (IIC  {l(v(.I()])  II IcLII(  itll(l illt(p,ratiml of t,ll(~ AS’J’l I;li 1 ‘GS syst,~vll.

]<{!ywor{ls: AS’J’11)1{,  I’GS, 1 )AAC, Stall (lar(l ]):L1:I  ]’m(l~lcts,  l{r.II~(~tc ‘1’(’stillp,, 1 )(sip,ll  N4ctl Iodolop,y



J lNTltOl)lJC~’loN

‘IIIIC AdvaII(:(xl  S])it~~l)()]])~ ‘1’IICIIII:I1 lt]]tissio]]  :[1)(1 l{(:fl(,clioll  l{a(lioll)(l(r (A S’JI;I{)’ is a ,)),]ltisl,(:(:t,;,l il))it~,illp,

iIIS[IIIIIICIIt, s(:ll(:(l~ll(!(l  to fly OII tl]c I1211[J] olw(vvillp,  Sysictl] (1’X)S)  AN4-I l’latfolltl. ‘J’l]c AS’J’111{ itlstr(llncll(,
illdlldcs tlll”C(! tt!l(!SCO])C!S,  0]1(’  fol” ‘I’llCI’1ll:ll-l llfl’:ll”(!(l (’J’lli ) W:lv(:lcllp,tlls, 011(” fol” ~llol’t-WilV(”  II]  fl’al(,(l  (SV171 1{ ) and
OIIC w]licll  (. OV(:IS  WiLVCl(!ll$,  []1  S f’10111  Visil)]r t,]lroll~,ll  N(:a  I ]Itfrar(:(l  (VN1 fi ). ]“ip,(lr(,  ] s]lows sOIII($  of t]l(: il)slrllltlollt’s

t(:Clllli(’itl s])(:cifimt,iol)s.

‘J’11(:  AS’J’};I{.  l’lwclllct (;(vl(uatioll Syst(lJ] (A I’(; S) is t,ll(  coll(:(tiv(  ]IaIt](: for  t,llc sof~,w;ir(, wlli(l)  will 1)(, IIS(X1 to
])]()(111((:  ii]] lIIC ASq’l+;ll lli~,llcr  Icv(!I (]?I(,FL  ]) I()(II1([,s  ilt it 1 )istril)lltc(l Activ(:  Aldliv(: (~~]lt(:] (1 )AA(; ). ‘J’]](: AI’(; S
(I(:scril)  (xl 1)(:1’(:  11s(:s 1  A!V(!I-1  (lFLtil (1’:l(liollletli(:tilly  :111(1 p,(.C)lllCtl’iCilll.y Cillil)l’:ll(!{] la(liallc( at, tl)(: s(:llsol) as its
IOW(:st l(:v(:l ill])llt,. 1 mvc]-1 ])l”o(:(:ssillp,  wi l l  1)(! ])(:lfol”lll(!(l ill .lil])all Iwill:, .ltl])illl(!S(!  S(lftWrill’(!. ‘1’llis ])il])(!l’ clescril)cs
tlI(: ill~lli[,(:(:tlll(:  :uI(I il])j)l(:ttl(:tlt:lti(~ll  of 11](, AI’GS aIId ]JIXWII!S SOIIIC of tllc td)lliq{lcs wllic]l  arc l)cillS  IIS(!(l

to IIl:lilltilill  a ra])id d(:v(:lo])lllclit  (:y(:l(, w])ilc  il(:Colllll lo(l:ltillp, ” Cllilll~,(Y+  10 lc(]llil(,lltcllls,  alp,oritllllls, :111(1 softwal(”
{()()1s. W(Y wi l l  a lso  (l(w:]il)c 0111 aI)IIIwa(:}I  to t,li(: il]t(:p,]iltio]]  :(II(1 kst I) IOCCSS,  A s(xt,ioll  is d(vot,(:(l  to d(+clil)ill~

Characteristic

Spcclral  Range

Ground Resolution
Patti Rate (Mbils/s)

Cross-1 rack Pointing
(dcg)

Cross-T rack Pointing
(kn,)

Swath Wid[h (k!{,)
Dclcckrr  Type

Cluantization (bits)

VNIFt
Eiand 1:0.52-0.60 pm

Nadir 1 ooking
Band 2:0,63-0.69 pm

Nadir 1 oc,king
Eland 3: 0.7G -0.86 pn,

Nadlrlookiny
E\ancl 3EI. 0.76-0.86 prII

13ackward  1 ookin(l

15nl
62

~ 24

A 318
Go
Si
8

SWIR
Band 4:1.600-

1.700 pm
Band 5:2.145-

2.185  pm
Eland 6:2.185-

2.?25  prll
E\ancl 7: ?,235 -

? ?85 pnl
EWrlcl 8:2 ?95 -

?.3EXI pm
Band 9:2.360-

2.430  ~ln!

30 nl
?3

i 8.55

3 116
60

F’K+Si
8

TIR
Band 10.8.125-

8.475 prr,
Eland 11:8.475-

8.825  pnl
Eland 1?: 8.925-

9.?75 pm
Eland 13. 10.?5 -

10.95 pnl
EIafld 14: 10. W-

11, G5pnl

90 m
4.?

d 8.55

9 116
60

tlgCdlc
12



2  I’;NVIILONMI{;NT

2. J A S’J’IOR 1 ‘rc)jcct

‘J’11(: AS’I’IIH{ ]Irc]j(.d consists of (,1)( AS’J’1~,11 S(.i(ll(c ‘1’(,illll, wlticll  i s  rcsl,ol)sil,lc f’ol scimlc( dgoril,lll)) s])c(-
ificilljioll  :LII(I  (lc:v(!lo]~l)l(:llt) 2L11(1  ijl IC 1 ‘(+,S (lcv(,loljll)(:llt,  tcalII, wliicl]  is r(s])ol)sil)l(~  for  cl(mtillp,  rol~llsl, ]mdltctim)
illl])l(illl(!l liili4iollS Of tllos(:  i[l~,(mitlllns. ‘J’l]c AS’I’1}1{  ])l(jj(,(t,  i s  al] illt(:lll;tt,iol):ll  (oll:ll)ol:iti{~ll.” ‘J’l Ic ills(,rlllllcll~,  i s
l)(:illp, I)llilll ill Ja]mlI, 1111(1 (,1 l,IIc :Llts])ic(:s of tllc Miliistl.y (If Il)tclji;tti(JlliLl  ‘J’]:L(Ic al](l ll](lllstly (M I’JT1), slid w i l l
il~ 01[ ZL (JS  s:itdlit(,. AS’J’1’;l{  (li~ii~ w i l l  IJ(: ])]()(.(ss(:(1 ill l)(~tlI J:I],}ITI <III(I tll(, lJl]it(:(l  St,at(,s. ‘J’11(, Sci(ll(:c ‘J’(:al JI
i s  IIIW1(’ Ill) of l]J(:lIIl)cls  f](}lll 1)011) countries :Ls WC1l, Wil,li al~,olitllll)  (lrvcl(~])ll]mi  ill]~lll colllill~, fml]l  sci(:jltist,s  ill
.J:I]I:LII  ;III(I d i v e r s e  lo(:iit, i(l])s  ill 1,1)(>  11.,S.  ‘J’1  )(, Al ‘GS  ‘J’(~iill]’s  lllaill illt,(,rar.t,ioll wit,ll ,J~\])illl(!,s(, (l(,w,lo})(~lx  ]I; LS I) P.(:11

Wit,]] 1’(’~):11’(] (,0 t,]l(! ] NV(’]-  ] dil(tl  ])1’O(lIIC( fol’lll~lt,, wllicl]  ]ias  IIot y(,( l)(wII  fill:diz( xl.

A S l]iilt, of t,l](: lK)S  syst,cIII, tile AS’J’lI;I{  l’(; S is mq~lil((l  t o c(nlq)ly  wit]l  110S softw;ll(:  stall (lar(]s.  III  al I cfl’brt

Lo avoid (,oltl]~illil)ility  ])101)1(:111s illl(l (,xccssiv(:  11s(: of 1’(s0111((,s, tllc 1’; OS (>ll~~ilolllll(:llt illl~)(w(:s a host of msll ictjimls
())] ]jmdllcl,iml sofl,w:wc.  q’1](: l(:st,rictiolls ill(:lll(l(! 11](!  clloi(:c  of ]~logt altlll)il)p,  lallp,lmp,(,, (11(: ill]l)lcltlrllt:ltioll of Ilscr
sll])])li(:(l ])ill’Fll ll(’t, (!lfi illl(l 111(!  fol’lll;  lt, [)f adlivcd (I;lt, il fil(x. All IIX)S ]mo(lll(:t,ioll”  softw:wc  ]tlttsf, Ils(, a SC(, o f
soft,w:ll(,  lil]r:wi(:s  ;LII(I lli,ilit,ics  kllowj} as t,ll(, S(’i(:llc(: IJili,il l’m(msill?, (SIJI’) ‘1’oolkii. Syst(vll  sclvi(xs, ]mo(ll]c:tiol]
scllc(ltllil]p,, :LII(I  file access ll](dlalilsl]l.s  arc I)mvid(d all(l  q,(ll:lt,(:(l  I)y t I]c ‘Jbolkit. S()]1)( of t,]i(: c])oi((,s  111:1(](!  w]lilc:

illl])l(:l))(:llt,il)p, 1,11(, AS’J’IIHL  l’(; S (I(:sip,ll  :IIC  (111(,  to 111(  f:l(:t Lll; lt, tllc S1)1’  ‘J bolki!  is l](,ill~;  dcv(,lol)(,(l  (()]]((lll(~liily
Wit]l ])1’()(](1(’ti(Ul  Soft,W:ll’(!  f{)l’ t,]l(!  (!/11’].y  ]{;OS  ])]:lt,fol’lll!i.

AS’J’l~;li  is l]l]iql](: itl])()])~, llIC A M - 1  illstr(ltlt(vlts with l(g,:(~(ls to (Iiiti( ]woc(:ssilip, flow. }“ilst,  1,cv(,l- 1 ]wo(cssil)~,
(i.(:. p,(!ll(:l’iltillg p,ml]lctlic:dly  illl(l l:[clioltl(:t,li(:tlly  c:dilmal(d I:l(liilll((’ :{1 S ( ’ 1 1 S 0 1 ”  fmlll law sat(llit,c data) w i l l
tak(!  l)]:Lc(: ill Ja]mIt. 2 IX! V(;I-I (l;Lt,il w i l l  1](!  ‘Lslli])])c(l” to (11(!  J ,all(l 1 ‘1’0(’(%s(!s 1 )istril)llt((l Actiw Awl)iv(:  (kv)t(u
(1,1 ‘I)AAC;)  ill S(>111,1,  l)itkoti,. AS’I’IL}{ IIipj](]-l(v(l  (lilt,,, ]) I()(lII{Is,  il](lll(lit]p,  :Lll of t,l]( St,iil](l[[l(l ]  )at,a ]) IOC],ICt,s

(lis(’tws(,cl  il)  i,l)is l);L1)cI,  will 1)(: ]w(J(l(wc(l (111-(1(:11):{11(1  at, tllc lJAA~. ()]1-(l(:ll]all(l  ])lo(l~l(.i,i(nl adds colll])l(,xit,j~ to
tli(:  scll(wl(llil)p, ])]()(:(:ss, (11](, t,o (Ic:])(:ll(l(,ll(ics  l)ct,w(,(,ll (,IIc AS’J’I;I{ ljlo(lll(:ts. l’i~,(ll(, ‘2 sliows tlw illt,el-],lo(lll(t
(l(,])(,tl(l(~ll(:i(:s. ‘J’11(:  ill”l’OWS  l)ctw(![!ll ]) OX(!S  ill(liC:lt(! illt(,l’-(l(’])  (!lJ(](Lll(”i(!s  itlvo]villp, t]l(! 11S(’  O f  {~ilt;l,  111(  ’t,w]at,?l.,  0 1 ”

Qllality ASSIIIWI(X  ((}A)  i))fo]ltli~tio]l”  fml)l  oi,l IcI ]) I()(lIIch.  A l  ‘(; S soft,w:~l(: is l(q{lilul to 1)(, (}1.]):11)1[:  of I)m(lll(illp,

( I i i . t , i l  l)l’()(lllc.  t,s,  wit,ll s{lit,iljlc  IIot,ifi(,.ai,ioll ili t,llc l))(~t,  i((lilt,il, CV(:II ill t,l)(!  ?L1)s(II((:  of sol)l(, ill])llt, {]: Lt,:l s(:t, s. III  II I;.IIIy

(“ii S(!S,  :L ‘Ll]lissil),q drmw” (wit])  ,(:s],(ct, ((, l’i,e,(l,x 2) w(,,,I{l si,ll~,ly  1,( IL(]te(l ill ,I,(tii(li,ti) {)] (~A (Ii,{i,. ‘

2 . 3  lht(v’llal  ])nta SCt!s

AI’CJS ])mc(:ssillr,  11s(,s  (lillil fro])) (,xt(lll/11 (11011 -A S’J’II;I{ )  SOIIICCS,  ])rilll:(lily ill t,ll( ilt,]tl(w],l)(]i~  colr(ctioll
ill~,olitl)l]ts. l)i~,ital ltl(:w(tioll iU(){l(:l  ( 1  )1’lhl)  (li\tiL i s  s~ll)])li(xl  viit s])((iiLliz(,(l  ‘.l’oolkit mllt,ill(w.  N:tt,ioll:ll  (;(:]][,(;)s
fo] l’lllvilol)ll)(:llt,;~l l’m(lict, io]l (NclI}l’) :tl)(l l)~lt,il Assilllilill,i(,l~  ()[li((, (I)A()) iitl)]os])ll(,]i(.  (Iata s(:t,s (les(ril~illp,
t(:lll]~cl:it,lll(:,  ])r(ws[lw,  lnll)liclit,4y cl, c. wi]l 1)(, :Ivitilill)](: vi;( tll(, ‘J’oolkit :LS 111)14’  fil(w. l)ilt+l fl’olll Ot]l(!l’  }10S
lIISiIIIIII(:IIt  S, ll~:iil]ly MIS]{, :111(I MOI)IS, w i l l  :IIs()  1)( IIS(:(I  WII(,II t,llcy :L1(:  itv+(iliil)](,. ‘1’11(:  forll)ats aIId  ])r(,(:is(:
(:olltl(:llLs  of  lIIost, o f  t,l)(,  (:xlj(m)al  data  s(t,s lIav( y(:i to 1)(: iillaliz(xl,



AT](,lI1(:]  k(,y facl,(,r  1,1 I:L1, iI]flIIcI)((:s  t,llc d(,sip,l) a]l(] ill}l,l(,l))(,]lt,:[{,ioll of AS’J’lItli s(,f[,war(, is tllnt t,ll(  SOIIIC of (,I]c
s(:i(:llc(: :[l~,oritlllll]s  arc sl, ill I)(,illp, (q)lliltlix(d.  l“l(:xil)ilil,y 1,0 il(ljll$il,  for d,e,olitlllll  cl Ial Ip,cs :111(1 :L((.OIIII II()(l; Il,c Vill’i  011  S

foll)ls of 1,(:s(, {Iat,a is il]c]rfol(: cx(,Ic]II(,ly  il]l])()]l,allt,. ‘1’11(1’( i s  ii ~,1’(ilt (I(,ill Of (oltll)lillli(::lt,ioll”  I,(,lw(cgl  t,llc l’(; S
(l(:v(:lo])(:lx  illl(l 1,11(: s(.i(v)ljisis,  I)HIcII of wlli(,ll is via (’l(~clmlli(  II)ail.

ASTER Product Inter-Dependencies

VNIR SWIR TIR. . . . . . . . . . . . . . . . . . . . . . . . .,, ,, .,.,,

1A

~.

lB

. .

2

. . .

I
I
I

.,..

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

r ‘-D.mn,n,ukhd

[-

Dem”,n,,,tal.d
Data W,lh

[

Deconm,utated
Del. W,(I,

+md.d I,do Data W(tl,
W,nded  irk.

4..
.- .:.:.;.: !.:.::.:..::. J...l...:...! . . . . . . . . . . . . .. f . . . . . . . . . . . . . . .

itm!.d, Registered

‘F [ ___

Cd,hratad,  %glslered

‘m

Callhraled,  “Registered
Radiance al b Radmce  a!

s..,.,
b Raclm,,ce  .4

se”.,,,

/ 1{’

sensor I
,,, ,, .,,, ,, .,,,,,, ,., ,,, ,,, ,,, .,, ,,, .,,,,, ,., ,,,

11
. . ,. ..,,.,

Decor!  Strelch VNIR, SWIR, and TIR
(Includes Cloud  Classllicallo” P,.  P,c,c.Y,,.0,) I

i

! ‘-+
I
I
I
I
I
I
I
I
t
I
I
I
I
I

p
kad,  ance .1 $Urf.4C.  (VNlr{,  SWIR)

and Surface  Reflettance~

[
Nf ,

Polar Cloud Map
L I

3  ,-~-----:d,-----:d
\--------------

[-

t .—
b BriUhlness

‘le”,p.r. !we I

I
I
I

I. . . . . . . . ,,, . . . . . . ..L. . . . . . . . . . . . .

‘Produces aclo.dm.asklt]al  1. I“corporaled  lnloolherprod.cle
lConlpulod  61multamoudy  will! Rad,.wa .1 Surlace
aRelws I.aad.alaba.e  of DEM data ra~mlles$of  Iheso. rce

I

]“ip,(w( 2: AS’J’lI;lt ]):11,:1]  ’I()(]II(l,]I It(II-(l(:])(II  (l(III(j(, s



‘J’l)is s(wiim]  discllss(:s tl]c II IctlIoclolop,y tlIaI Wils i,(lo], t(,(l fol tl](, A1’(JS  it)cllldill~,  t,llc (l(v(,lo])]]~~lltill ]]]()(1(:1,
{II(’ (.ol]fip,lll:~ti{)lt lllilll;l~(!l ll(!lll :L])])l’{):1(’11,  illl(l 111(!  1(’S1 illp, il])])l”otl(’11.

‘J’l Ic AS’I’IU{  IIl(:t,llo(lolop,i(:;il <L]J])MHI(lI (I(:vvlo]j(,(l 0111, of  (OIICCIIIS l(:latillp, h) t,l)c A  Srl’ltl{,  110S,  al](l S(icl)(:(
Alp,(mitlll]l  c:llvilc)~)ll)(tlt:~l iss(lcs il)at,  ltitvr 1)(:(:11  disc~lss((l  I)r(wiollsly.  ‘J’11(: AI’(; S (I(vcloj)l[((:tll  s(ll(d(tlc m]l(iml
Lllili,  lII(! ]m)(lll(:tjioll  Sofl,warc  sl]olll(l  1)(; (I(:sip,llc(l all(l  d(v(,lo])(:(l  (oll(.(lll(litly  wit,]) t,llc (l(,v(lo])l  II(IIt  o f  t,l I(: S(iw)((

Alf,OIitlIIIIS tl)(],ls(!lv(,s iis w{! 11 M 111(: slll)])or[ilt,q 1;OS ‘J’oolkit (Llliil(,]il]l(llt,. lkfl~~lti]dr  (k.v(:lo])(q.s  w{:I(, to work

011  illtmlo(:killg, WI(I  illt,m:~(:til)~,  low I(:v(,I  II 10(1  III(X  t,]lat,  wmIl(l  1)(s cx])cct,(xl to cII;~IIp,(J  M II(:W l~loS :LII(I  ,Scimtce

Al~,(witl)lll  l((lllil(:ltt(:llts :L1](I  l)mt,ot,yl)cs  w(v(: r((.(,iv((l. MaIIy  criti(.:~1  systclll (:l(l)l(llts W(W s~ll)j(x:t to Itloclifi(::ltioll”
(lllr]l]~, (Icsjp>l) ii]ld  1111])] (,ll}(!l lt>:lt,loll) 1)01,11 IJ]p,li ]cv(:] d~,ollt,]lllnc c](q]](,l)t,  s ?IS  W(!]l a s  ]OW  ](:v(J] (:](:]))cl)t, s SIIC]I  as t,])c

. .

S(,l.ll(:t,lll’(! /111(1 fol’Ill; \t, {)f (Iiit, il S(tt,S  ?Ul(l lll(~t,?i(liit, il. 11) a(l(lit,im)  I)otll 1,11(!  fol’lllilt  :111(1 (’ollt(,llt Of a 11111111 )(!1’ Of (! Xt(!l’11:11

illh,rfa(.w+ WC](:  Ill):Lviiiliil)l(! cllllillp, t,l Ic 1 ‘G13 cl(:sigyi  ])]()((:ss.  A  l:II:,c, (lisl)(:wc(l  sci(vlcc  HII(I (vl:,ill(,(qit]~, (:olllltll~llil,.y
W:l$+  ilAm(:st(d  al](l ilnwlv(:(l  ill t,ll(: cl(:v(,lo])lll(,llt :111(1 r e v i e w  of tll(: S(:i(:llc(, alp,(]litlll]ls  illl(l t,llc 1 ‘GS l(:(lllilell](:llt,s
ill p,(:II(:I/Ll. 1(’i]):dly, t,ll~ AI’(JS Wiis l(,qllir(,(l to I)(: ]~latfolltl  alt(l  sysI(qI)  itld(:j)clld(,]lt  iil)(l tllc illstill]a[ioll  alt(I
il(’(~~])tlilll(~(> tl(wtillp, Of tlll(! o])cratiollal s~stl(!ll) WC1’($ ] )1:11111(,(1  to 1)(, (’.ill’I’i(,  (l 0111 l“(:lllot,(,l, y.

‘1’1](,  A l  ‘C; S (I(si:,tl t,c:ll)) :L(lo])t(,(l  a l{il])id l)(v(lo],]ll(]lt  Ad(,t,l](,(lolop,,V” 3 tl)at Wolll(l ])lwvi(]c illr fl(:xil)ilit,y 1,0
111(’(’(  tll(>s(,  (1(!111:111{1S. ‘J’])(!  S,yst,(!lll l i f e  (:,V(’1(,  lll,ilizc(l  :1 ]Ilo(lifi(,(l Sl)ilill (1(,  V(~lo I) Jll(,llt, Illo(l(l l’:1(11(,1  t,llilll t,]]< CliW+SiC

Wilt, (’1’ril]l. Mlll[,i])](! {](>]i  V(>l’j(%  w(!l’(! S(:]l(:{]ll](X~ Wit,]]  t]l( 1110S1,  Still)](, (>l(,lll(:llts t(l 1)(! jlll])](Ll ll(,llt, C(l  fil’St. A  fllll(]iLlll( ]It, a]

])lillci])l(: Of t,ll(. (I(xip,ll was to I)]:L1)  fol C]lilll~,( illl(l l(,(]csjp,l).  ]Il(olll])](t,cj llllsliil)l(,, ()] lllik]\owll l(:(llli~(.lll(.llt,s

a l  1(1 11 II, cl’ fa(:(!$s W(!]’(! i(lmltifiwl  illl(l W(:I(, isdatcd 01 (:llca]wlllat  C(I WII(T(IV(T  ])ossil~l(:. IIt od(:r to ol)lj:lill r;l])id
(“011 s(,11s11s  Of lcc~(lil(:ll)(,llt,s allcl {Icsip,ll isslws all ( ) ] )  C l )  {Ii:ilop,ll(: 01” ])(l’])(>tllitl tow,ll IIilll S,yst(,lll U’as i]]lrodllc(d
tltilt (()]lll(:(:t,(xl IIlost, of tl)c AS’J’I’;I{ l’mj(:(:l,  via (:-l)):iil. lt(:(](lil(ll)(,l)ts ])l(wllt(d ill draft,  f(mtl (Ml t,ltc II)t,(:rllct,
“II.1 OWUI C+\l’1~ c.l:l~,i~lc.:ll,]oll a n d  C.X {)()] )[1(!(1  (Ii:tl[)p,ll(!  ilS 10 flll)(t,io]li nil. y, ])(,l’fol’ll  lilll(( ;111(1 illl])l Clli($llt,iit,ioll issll(>s.

‘J’11(:  IIS(: Of this 0])(:]] dido~,~l(: Wils a (.rit,i(:al (,l(])t(,tlt, ill tllc SIICC(!SS  of t,llc collcllt]rt](, (:llp,il)(x:lilip, l(,(lllil(ll)cltt,s

of Ll)(: l’roj(x:{;  a  fr(qll(n)tl  dialogl~(: 011 )(,(j(lil(,lll(,l)ts illl(l (l(:sip,l) issll(w w a s  (.oll(lllct (wI wit])  tll(: (Jl)tim  l)islory of

(!il(Il} illtjcti~ctiol)  I’(X”OI’(I(K1  2Lll(l illSt:llll,iill (!ollSl}r :Lv:lil:ll)l(. l)(lrillp,  tllcs(,  (Iis(llssiolls 11]( Alp,olitl]ll)  l)~,v(:lo])crs,  tl)(:
s(.i(~ll(.(~  (x)lllll)llllit,y,  :11](1 (l(:Sip)II(:IS :111(1  (I(Lv(IIo]) (IIs w(, I.(, illvolv(yl illl(l iis ii ](,s~llt of t,l)(, 1:1] )i(l f(,(, (ll)ii(k t,ll(, (l(,H;Ig, I Is

iIII(l illl])l (:lt)(:l lt,;it, iol)s wc!rc IIip,llly collsist,m)t  wit,ll tl](~ Iillal  iltt,(:llt,  of t,llc lc(]~lil(:lt]cl]ts.  AI] (:x;II])l)I(, of al] :L(:t,llal
(,-l)l:lil (.x(.l IiIllp,c r(,,c,ar(lill~, a f(,ilt,lll’(! o f  t,l Ir l{;lilissivil,y alp,oritllt]l i s  snow)) ill 14’ip,lllxJ  3.
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ASTER Product Generation Syslenl, Software Architecture. Version ladditions shown indotfed  lines

]{’i~,III’f,  4: AI’(; S ]Jit)l;LI’~  M()(]ll](!s

Wllf!ll  :1 (Iosip,flcll ](:(:cl(:(l R f(ll)ctjiollal  1110{ 1111( t,lliit,  W7ilS  1101, (I(fillc(l (111(,  1,0  illcc)l)l] )1(:1,(:  sJ)(:{i{i(:Lt,iol)s 01 lIc)l,

~(,1,  jlll])](!l ll(!llt,C(] ‘J bolkit fllll(.l,joll:l]j(,~, :1 “(]11111111~” mll~il)(~  Wil  S (’I’(!? 11(:(1. l’}:l (:11 o f  ilt(~s(, S ( )  (illl(,(l “S1,II1)S” \\,(!]  ’(:

i ~~ l)ilS(!(l 011 1,11(:  1)(s(  avail al,lc illfollt):itioll.”  ‘1’11(:  t, f,ll(l(lt(:y  was  t,owal(ls  siltl],l~,gyv(:II il)])llt  a]](l olit],lli,]) tllitl,,(:,(:]h
sil:lip,l)i,folwill(l  i]]l,crfaccs, ill tllc IIo])c t,l]al  illc ilClfl  FLl illtcrfil((:  wolll(l I)c V(:ly Silllilill’  :LII(I  qlli]f, ]I]i])iltlal (()(IC

(’lliLll~,(>S  to lti~,ll(q. lCV(,I  ]olllil](w. ‘J’llis a])])loa(:]l  11;1s wolk(:c] W(,ll, l(slll[,illg,ill  V(lJ, lilt,lc (0(1(, l)cill~, illtowll tl\Vil~.

‘J’11(.illclivi(lll:Ll l'(;}l;S:lll(l lil)l';Ll'i{!S W,(l'(:(  l(sig,tl((llls illg, stl'll('[lll'(: (liilli il~siS:lll( l(l(sig,lllll(:l,l l()(lSLiillcl ~;olll])lltf!l

Aidc(l Soflwarc  lhl~,il)ccrillp,  ([~ASII;)  ‘ JI
O OI S . 1)2,1:1  floW (liilg,tilIllS: lll(l StlllC(,lll(:Cll:[ lt,sW(:](: ,P,Cll(!l’iltf!(l  fol” (tldl

])1’()~,1’illll [Lll(l  r(:vicw(:(l  illtf!lllilll~.

5 lM1’1,1’;MII;Nl’Aq’10N

II;x])(licli(:(:  ~,iLill(xl  fto]]l ot,l I(!I ~olliil)[)]iLti\,(: Sof’i,wi!l(!  (flol(s lI:IS SII[)WII IIS tll(: il]ll)()]la])(:(:  of w(mkillp,  il) all
illt(:~,ral(xl  st,t(lct,l]lf,  frol]]  111(: vm,y l)(,p,il)llil)~,. lly takill~,  tile tilll(:  to (I(fil]( ii cli](xto]y llicr:u(:l}y sl]it,al)](, fo]

illlt<f) lllilt, f!(l l)llil(ls  Of 1,11(: cl]lir(:  s<yst, clll, \\’(! avoi(lcd  fl’llstf  ’iltill~,  ])wio(ls of lo(,,ill il)l,(:~,t:ltioll. ltii~l I (l(,v(lO] )CI wo]k~(l

011  IIis lt)ocllll(w ill ])]:I(x:,  llsjllp, “Vii’lllill file Sys(f,lll” f(iif,fll(!S o f  111(:  (ollfip,ll);it,ioj)” llliillil~,(lll (llt S.y  Sl(:lll. lliLVil)p, :1

(wl)sislf:lli,  (lir(x:tolcy  St,lllct,tll’c Ilsc(l I)<y  iIll 1’(;1;s  dlow(:(l  Colll])l(:x I)(lil(l ])lf)(:(:(lllr(x  10 1)(: Sllill’(!(l :11](I l]]aillhlillcd
ilt i) sillp,le  ])lacc ill L])(I  IIicrawliy. ltv(,l.y (, fl’ol(, W:Is lIlacl(, 1 , ( )  ilVoi(l (Ii fli(tllt -to-ll):iillt:litl Cocl(, clol]ill~,.



‘J’IIc CAS1!  1001s  ])]ovi(lc a c:l]ml)ilil, y LO ~(’llCl’il{(! ]) Iwg,taIII skd(’tol)s Ims(d o]] s{]{l(t(trc dta]l,s cr(wi,c(l  d~ltilip,
111(! (ldail(x] d(,sifyl  ])llil$(!. ‘J’])(! COd(! F,(!ll(!l’:lt,ioll  tools” /11’(! CllStOllli Xill)l(, S ( )  tllilt 111(! r(wllltill~,  CO(I(  (’ill) l)C C1’(!tLt,(Yl

ill ijl](: ]nq)(:] (lil.(xl,orics  fm]tl t,l]c v(:ry I)cp,illllillp,. Allotll(l Villl]ill)l(!  tool” ]movidcd  1)~ tl]~ (; ASl~;  S~Sl,CI  II v~il,s a

l“(:v(:l’s(:- (:l]p, il)(,(~l.il]p, tool, Wlli(:ll  ])]()(lll(. (:s strll(,tllw cllalts fro]]] (; (:()(1(:. Wr 11s(:(1  tllc rcv(!mc  (Lll,e,ill(wrillg  tool
(:x[l(:llsiv(:l$y (llllil)~ code  al)(l dcsip,ll it(:ratfio]]s.

Al l  cm])] )ilcd  A1’GS  software is (odd ill A N S I  (~ will]  oIt(L (xc(,])iioll. M()]  )’J’J{ AN is a VC]~ litl~,(! 11’oltI:III
])l(,p,r:LIII (ov(:] 1 b,()()() ]ill(:s) wl)icll  i s  11s(:(1  l)y 11](: ilt,llloS])  ll{!l’i( ({)ll(:(:lioll  dp,oritllllls. Waiv(:ls  W’el’(: 01 )tilil 1( ’(1

f’I(JIII  1)OS {,() IISC  MO1)’J’l{AN  as-is will] o]]ly IIlillor  II)()(li{i(:it,i(,lls l]tadc to ;L~(()]]i]l]()(litt(!  S1)1’ ‘J’oolkit file 1/().
]{(x:])illp, M ( ) ]  )’JT1{AN  :LS illt,il(:t, its ])ossil)l(:  II]i}}il))iz(:s 1,]](L  (fl’()]t,  mqllil(:(l to itl(()]j)()]i,t~ I]])(]i,t,(!(]  M ( ) ]  )’J’I{AN
v(:lxi(uls  (Illrillp, tllc life of tllc l)mjcct. All (~tl)(,l code (xllltpli(v+  wriilt 1;OS codillp,  stall (lar(ls (m] II])l(:tely.

lhlII ‘J’itll(: lll]~llts  ( l {rJ ’ I s )  :11(’  (Jlc IIl(dlallislll I)y wllicll  ],mccssillp,  o]j{i(,lls  alI(l ( I a t , : l - s e t ,  s(d(,ci,iolis  are ill]l)lc-
lll(vlt,d ill t,ll(: AI’GS. I{TJ’Is ]movidc  11)(: fl(:xil)ilit,y r(x]llir(xl  for sci(!ll(i(ic  (:x])(:lilll(,lltztt,ioll  aII(l valida(ioll, as wrll
&S t,l)(! olll~ II I(:; I1lS  1>~ wl)id) (I:lt,:l 1,(!(]11(!S((!1’S  (’;11]  s])rcif.y  11{)11-  Sl, illl(lill’(} ])l’OC(,SSill  F, ()])ti()l)s. ltil( ’11 1 ‘C;]’; 11:(S  it S(!I,  o f

()])l,i()l)s wl)i(:ll (iLll l)c s(:t, at, 1’1111 t,ilnc Viii ;wsi~,]lltl(:l)t, st,i~l,(:lll(:llts ill t,ll(, 1  ‘1(1((,ss c;olltl’ol”  l~ilc (1  ‘(;1{’).  ‘1’1](:s(: o])l,iol)s
~iil] I)c l)il,s~(l 0 1 1  ]Jolic.y s(:t, 1).y t,ll~ h(:ICII(:C ‘J’(\i]l]i (SIICII  :[S l,IIc A401)J  I{AN v(~wi(jll  t,o 1)(: lISC( I), ()] ill s ( ) ] ] ] ( ,  (;i\s(,s,

,. ,,

11s(!1’  ] )1’(!f(mllc(!s. ‘1’11(:s( ])1’(fcl’(:11(’(:s will 1)(: ])lo])af+:lt((l  fl’oll~ tll(:  11 S(:1”S  (lilt2L ]mc(:ssil)p, I(:(]ll(:st  (1)1’1{). ‘1’11(!  Ilsc  Of

]{ ’J’]s ill AI’GS (x)dc  als() :Lll{)ws  scicllcc illr,olit, ]lll) {Icv(lo])(:ts to cxj)cril))(:]lt,  w i t  II t,lI(, i\(.t,ll/Ll  ])rodll(t,ioll soft, waI(;,
witll]mlt  lliiVill~, to r(,l)llil(l it ill il “(l(>l)lly, ]110(1(,’”, wl)icll  IIlay  l)(JlliiV(t difl’(:r(:l)tly tllilll ])lod(l(:lioll co(]c.

l’(; S SO~[Will’(!  is qllimd to I)c ;L1)Ic  to III]] o]] :111 assol[lltmlt of lJllix-lm(:d O(JJI]])I]I,C]S, ‘JIIIC AI)(; S ‘J’c:LII)  lIas

iL(l(ll’(!SS(!(l  this l(:(]llil(:li)cl]lt  l)JJ (lCV(lo])illF, ill] Sof(Will’( to I.(1II {Ill  ill I(W+I tW()  (Iii[cwtll ] ) l : l t fo l ’ i l l s  (Sllll/Solill’is illl(l
Sili(:ml  CJl:~l,lli(s/llix).

‘] ’])is s~]lm(:(ioll p,iv(:s iI d($s(:ri]jl,ioll of t]l(! IIlilill f(!itl,lll($’i  Of oil]” (~ollfig,lll’~~t,ioll” Mill)i\~,(]tl(]lt  (<;M ) sys[,clll,  :LIid
(I(JV(,S  illl,o S0111(: d(:t, ail ill){ )llt,  SOIIIC  (If tll(:  111111 Shill f(:at,lll’(,s of t,ll(~ sysl, Clll. ‘J’llc C;M systmll ])wvi(lcs (: fli(icl)t
Vcrsiol)  collt,ro]” for co]lcc{,i(jlls of fi]cs l))akil)p, II]) ]Iip,]lcr-](,v(] clltiti(w. It :11S0 ])rovid(s  llllllSllill f(!iLtlll’CS  w]licll
f:l(’ilitillC  ])rod(lctivity ill il vcly IIc,tclog,(ll(c)  lls CI(V(I()])l II(I) I (:lllilolll))(,llt.

L.1 .1 Version Cent.ro]

W C  :IW  llsill~ a fr(w softwar(: systclll cd]d S] I:II)(I’J’OO]S for Cc)llfip,lll’iLtioll IIlilllitp,(’ll l(!llt (C; M). ] ,ikc 1{(;S alI(l
ot,l]cr  (:011111)011”  Unix UVI tools, sl]il])(fl’()())s ])mvid(,s  fil(~-l(w(~l rcvisi(nl  col]tml,  IIist,oli(x,  lop,p,il [{;, lockill p,, wld
mtri(xwl  l)ilS(!(l  0]1 vmsio]l. ‘J’II(:s(:  cil]ml]iliti(s Iry tl](,l]lsclv(s ( l o  ]]ot sll(li(w i]] cstiil)lislli]lr, a co]lc(]jt of ii ‘v(vsio]l’

for it COII1])OIICIII  01 syst(:ll) (x)llsistillr, o f  111(11(:  t]l?ul (111(  fi]c. ‘J’]1(: SII:L]JC’J’OOIS  ])<l~kitp,(! ]m(wi(]cs  aliasillp,  ill)(] lls(:l’-

(1(.fi))c(l  ili,t,]il)ll{~ (:a])id)iliti(:s  wlli(l] ])rovi(lc  a I)i(sis f(j] (l(>fillillp, tlli(l (olltmllillg,  iL II IIllt i-fil(: (~lltity. Also ]):llt of
t,l](: ])~~~kil~,(! i s  tll{!  l)]()~,lill)) ,sII(/~)c  its(:lf,  wlli(:ll ])~lfo]ltls (:ssctlfidly lI]c  silll)(! f~lllctimls  as tll(:  ])]{)~,lill)) 7//(Ikc, I)llt,

wit,]] k]]ow]c(]p,(, of 1,]1(: fi](:s co])fip,~lt’(:(1 {1]](1(:]’ t]l(’ s])i\]J(’J’()()]s  s}~sL(:]I). 0111” (;N4 s~s[t’11 I consists of ii SCt Of S11(’11
sc.ri] )t,s ill  I(I  l))akcfil(x w+  w{:1 1  ?1S tll(! Sll~l])({Jk)olS ])1’0~,1’i!lllS.

‘J’11(: AI’(; S soft, w:Ll(:  :~1’(:]lit,(:(:tlll’(: (m)sists of 1’]()(11]({,  (;(:]l(:]iilio]l  }’)x(x”l]t:Ll~](:s (1’ G} I;s), (!xoclltal]]c  ])l’of,l’;Llll S,
all(l  {.. {)1111  I 1o11  S{)ft,Wi\,l’(!  Iil)l’ill’ics. 111 iL(l(liiiOll  to {IIC  SoflWiil’(\  it s(lf, tll(l[ 211”(!  S[!V[)il 1  t~])~s  of scri]){,s iil)(l (lil{il ii](!s

W]li(’]1 ;I1’(! :1 ll(X’(!SSiLl’~  ]1:11’t, o f  >111~  (](!]i V(’1’~. A  1  ‘(~1} IIIiLy (ol)sist of  11101(:  t]):tll 011(: Cx((:lltiil)](: ])1’of’,l”iilll,  I)llIII:]Ic(I

t)og,(:tll(:r il) cxc(:lltioll l)y a  SIICII scri])t. 1 1 1  01(1(1 to (I(lili(: it ‘v(rsioll’ of  iL I’C+l’;, W(, llilV(!  tO I)(, ill)lC tO asso{iatc

il v(, rsioll of ever.y file t,llat, is r(:q{lir(:(l to I)llild  tll(’ I’CJI’; - ill(’.l~~dill~, SOIIICC  fil(:s tliiit,  II)ak(! II]) COI))l  IIOII softwar(-

lil]lali(:s.  111 il(l(litioll, il V(!wioll of iL 1 ‘G]’} 11111s[  ili(:lll(l(, scri])t,s  a]Icl (l~l{il f i les  wllicll  tllc I’G1’; rcq(lir(:s to o])e] Atlc,





c.oll~lilillillp, 111(: (I(:fillitji(]]l ill vari(nls SQ1 J Scl”i])ls. 111  a i jrl)i(”ill (,X:IIII]J1(:, tll(: collfip,llr(xl  v(:wiol) of 11](, S Q 1 ,  ])lo~,ral]~
wlli(:ll l)(:lfm’l]]s  a d:ltlal)asc qllcl’y is ‘2b0 lilt(:s of S(jl J (()(1(’  illl(l (:ollllllcllts. ‘J’llc lotd l]llllll)(!r  of lil)(:s of (:()(1(’ al](l
(:0]11111(:111s ill all IIca(l(:l’ film  ill(:l(ld(xl  it] tll(, Sol, s(l’i])l, i s  953. ‘J’11(,  a(, tllal S(JI, scrij]t ~,(!ll(l’ilt,(,(l l)y lll]Illill~, t,l Ic

(~  ])l’(’-])l’()(: (: SS()1’  011  1)1 IC (X)llfi~,lll’C{l v(lsioll (:ol)tilil)s  1 9 8 9  lill(:s of CO(](’ illl(l CO]lllilm]ts. ]{ c()(l(: ,q(:ll(:l:il,ioll rat,cs
Ims(d ()]) lil]c  (x)1111( arc r(:lid)lc ])r(dllc[ivity  illdi(al(us, 11](, ])](]) ]()((:ss()] t(dllli(]ll(, yicl(]s  a ])lo(ll}(.[,il,it,y il)clcas(,
ill (’xc(’ss of 1 ()()(xl ill tjllis C2LSC.

6  lN’I’IIX; l{A’l’10N ANI) ‘1’YXT

111 m(l(:r to f:tcilit,iLtc tl~(! ittstdlatiml ]MWCCSS,  wc (Icv(LIo])(,(I a scli]]l wl)icll  ]) CIfOIIIIS all of tll(: work  of illslitll:~,tiol)
o f  t,l I(’ AI J(JS. If itll of t,lt~ ]](!(”.(~ssil].y SII])])OIt, softw:il(:  is illst,all(,(]  0 1 1  tll(, SyStCIII, tlI( A1’GS  (IIot  illcllldillp,  tll(:
Sylmsc (latlalmsc) call l)C i)lst,allc(l  wii,l) a sill~~c (xn]lll]:u](l. ‘J’])(: ills[{Lliiltioll scliI)t,  filsl d(:t(rlllill(s wlli(:ll tlyl~c (If
])]id)itl(: aIId ol)cral,i]]p, syslc]]l it is r(llll)il~p, lltld(:],  it]](l s(’ts a vwi(![y  of colll])ilm aII(l lillk(:r  f]ap,s l)ils(,(l 0 1 1  tfI; It

(I(!t(’l”ll  lill:ltiol!. ‘J’] IM(! f]ilF,S :11’t!  till s(,01’(,(1  ill cll\ril’ol)ll)(il)t V i i i ’ j i i ] ) ] ( , s . ]! I]ICI) looks” for  SII])])OI’( softw:tr(:  ANSI (~ :IIId
l’mb/111 (x)) ll])il(:rs, GN (l 7)1{/kc ,  i]ll(l lil)r:wi(:s.  Aft, (:l (ollfig,ltl.illp, t,l I(I ]](!(<>ssil]~ cllvi]w]t]l)e]lt,  viiri;ll)](,s, t,l Ic ill~t,itll

])1’of?,liilll ](111s ?Il{lk( fl’()]11 t,llc t,()]) o f  t,ll(! dircck)]y sl,]’~l(t,ll]’(. ‘1’llis l)llil(ls  tl](: (:l)til(’ syst(:lll. WC l)avc  illst,dl(xl tjl](:
s,ysi(, III Sil(,.((,SSf I]ll<y 0 1 1  Sill) \\,olkst:lt,ioljs,”  S(;1 ]t)iLd]ill~s r(lllllil]~, 11{1 X 6.x, illl(l ()]I ii I) II;(; Al])l Ia. It, is il)tcm.tillp,
{,() ]]()(,(: t,l)at, wllil(:  011]  IIlakdilcs work  IIII(l(!l 1)0111 tllc Sll]] ;LI](l GNU  v(wiolls  of l,IIc ?)/(/k(: ]]mp,rti]l),  t,ll(:y ( l o  IJot,

work  IIII(I(v. IIIC S(;1 or I)ING Al])l Ia v(:lxi(nls  of ?f~([l:c. l“c)l’t~lll:~i(ly GN (] ?I(({kc  1“1111S o]) all of tf]( ])]at,fon))s. W(:
]I:lV(’  t])(!r(>fo]’(!  il)(”]lldc(] (;NU ?/1({):(: iifi ])iLI’t o f  0111’ d(’liv(’r,y  ])il(kil~,(.

6.2 ‘J’mt A ulm]nalio]~

]’kt(:ll o f  0111”  I’C;14;S 11:1s  a slli(c o f  t,(!SIS IIl(!illlt (() (I(!lllolls(l’ilt,(! l)ilSiC  f~lll(lioll?tlity. ‘J’l Ic sllit(, o f  t e s t s  i s  1(111

Wll($ll(:v(,l’ illl i]lstdlatioll i s  llliL(l C, :111(1 (Illrillp, (I(:vclo])l] I(l)t  fol rc~,r(:ssi(jl) t,(wtiltp, ])111])0s(%. Sil)(w tlIc.y :11’(,  11111

]lliil)~ l,il))(!s, w(! (Ic(:idc(l  to t,ak(: tl)(~ tilllc to il~lto]llilt(  t(slill p,. 1“()]  (21c II of 111(: 1’(;1’;s, wc IIavc  a  sII(:lI S(  Ii]){
W]l; (:]l ill]OWS il 11 S(!1’ to 1’(11] 11)(: (!ll(il’(! S11;1(! of 1(!S(S 01’  1’(11 I  il SC] CCIC(l Sll~)S({ O f  t(}St S, illl(l 1’1111 {]1($ t(!Sts 1101’llliLll~  0 1 ’

111  1(1(:1’ it Viii’i(:ty of (1(!}  )llp,~,il 1,2,  (:01 Idit,iol Is. ‘J’]lo  t(’St S(”l’i]ltS  ilI’(’  SClf-(lo(lllll( lllill~,; t]l(~ (’:111 ~)(!  lllil(l(’ to oll~y ])1’illt

illfOI’llliLti  Oll ill)ollt {,:1(”II  Ilcst 1)111  1101 actll:ill,v 1’1111 it - tjl)is ]~rovi(l(,s a sol”[ of silll]>l(, “ o i l - l i l l ( >  tj(,stj  ])1:11)”  cil])al)ility.
‘1’1](:  t(!st, s(:ri])tjs also ])(!lfor]]l  w] alllm]l:ltd cmll]]aris(jli  of OI1l]JI1lS  t o  cxj)c(t(:(l 1(!s1111s  iilcs.  1’101  lII:iIIy (: Ls(’s  11)(:
cl)tir(:  (lilt~l ])1’o(illct,  fil(:s FL1’e silll])ly  Collll):ll”(xl  I)it fol I)it.  111  0111($1’  (’ilS~S, L]](, t(wt sclil)ts (’011 )1):11’(, o n l y  tfi(: II(:{LC1(I’

illf(wll):llioll  ill tlI(: film, :111(1 tltcl) ~Cll(!l’iltl(!  II )1, scri])tjs  wlti(:l) colt l]ml(: tl)e l)odi(w  of  tll(: data ]uodllct fil(:s wit]]
t!llos(! of t!ll(! (!xJ)(wt,(!d  I’(!sllltjs fil(!s. ‘J’]lis f(’a~lll’(: ])l”(wi(l(!s it wily to  q(lickly  fill(l ollt i f  t]lc s~liit, of t(:st,s I’:LI  I  :LS

(X])(’(:t)(ll, ill :1 Wity t,llilt,  is 1101 ~,l’iL]dli(:s-i  lltJ(:lu+iv(: illl(l SO is alllCllilll](!  to tllc l“(:lllot(!  t(sijitlp,  (:l)vilolllll(’llt.  ‘J’11(:  t(:St

S(’1’i])ts :11(: al] }):is(xl o]] a s(t, of IIcadc] f i l e s  (olltitillillg Sll(ll ],1’()~l”illll fllllcliolls  :,11(1 (0111111 ;111(1s, ]):~l:~l)lct(lix~(l
wit])  [1 ])l’(;-])l’OC(! SSOI” lllilC.1’OS, ‘1’()  F,(!ll(!l’:lt(! 111(! t(!st! scrij)t fol”  :1 ])nr[iclllw’  1’(;1$  tjllc d(’v(:l(q)c!l’ IIlllst  F,Cll(!l’ilt(’ tll(’
l)odi(.s  of two SIICII flltl(tiolls for cacll  icst: 01](: f(lllctioll wllicl)  (Io(:llltl(l)ts 11)(: t e s t  I)y ])rilltil)p,  tll(: (,l)jc(tiv(:s :(1](1
(:xl)(:(:t:ltliolls  o f  111(:  tmtj  to tll)(: Scl(n], :111(1 t,l I(: ot,l)(v fl]ll(:(lio]l wl]ic]) l)e],fo],]lis dIIy IIcr(l(,(l  l)ost,-t,f:st,  ~)roc.(xsillf,,

sllcll iI,s coltl])alil}p,  Ollt,J)llt fil(:s wit,]) (’X] )(~(:~(s(]  lcslllts fil(:s, ~,(,ll(>l’ilt,i  llp,  1 I ) 1 ,  s(:li])ts,  01 ])lilltil)~,  (:x(.. (ll)t, s fl’olll tll(:

lo~,fil(s.  IIiwillp,  d(:fill(d tflcsc fllllctiol)s,  tlt(: (l(w(’lo]j(l  ill(llld(w  il 11( ’iid(’l’ f i le  colltaillillp,  tll(! tjel)l]]l:Lt(:  for tllc test
s(:rij)l,, illl(l t,l](~ (: ])] ’(;-] )1’()(:(,ss01’ (10(:s t,h(! 1’(!s[,.



6.3 AI’(JS IMa lntcgrat,io]l  a n d  ‘JIM

‘] ’]1(: first, IIl;!jol dc]iv(:ly  of t,]](, (:llt,il(i slli(,c of AI’(; S s(,fl,w:Ll(:  ~iis ]tli~(l( ill ll’(LIIIII:IIY aTIcl  MiLI(:]I of ] f)9G A s
IIl(:l)l,iollc(l  ~itlli(:ll AS’J’II;I{ data will 1)(: ])]()(:(!ss(~(l al, t,l}(: 1,1 ‘I)AA(; iit 14;1{OS  1 )[ltil  (;(~]}t,(:l (}01 )[; ) ill Sollt,l) l)tLkot,:L.
1;1 )(; is fill’ froltl l’asad(qla,  ~;dif(m)i:t  Wll(m: t 11(: Sofl,walc  is I)cil)g,  (lcvclol)(d.  111 Ol(lcr  {0 saw till]c  and t] :Lvcl
(, XJ)(,l IS(!S, 0111 ~,oal W:IS to CO]ll])lct, (> t,ll(, II(>til ll)t,c~,r:lt,ioll [111(1  ‘J’(,st, (~llt,ircly ViiL I(,]l)ot(, access.

A  gI(::It,  (l(::L1 of ])]C])itl:ltiO1l is ])(:({)ssi\ly  fol it sll(x.(:ssfl]l I (:ll)ot(: illt(:~,liitioll. W(: l)(~,illl l)y’  cstiil)lisllill~,  :1 ~,00(1

workillp,  dat,im]slli]) wit,ll t,ll(! kcy  ])(:o]J1(,  at 1’;1 )(; :11](1  llll~,ll(,s  (tllc ‘J’oolkit aII(l 1  )A A~-li:LMlwam  col)tr~Lctor).
‘1’ll(:y ll(:l])cd  11s gy:t, a  (Jl]olollp,ll llll(l(lst,;ll)(lilt~, o f  tllc  t,ill’~,(,t, IIal’dwal,c  ZLII(l  w(m: rcs])oltsil)](:  fol’ sct,l,illp, 11]) 1,11(:

Il(!C(w+:ll’,  y 11s(:1’ :lC(:ollllts  /1s well :1s illstilllill~, S11])])01’1, So f(,\$rill’(~.

]  ](!fol’(! d(!]iv(!]illp, to ];] )(; wc  III?I(IC Sjllllll;lt(!(l (]c]i\reriw  10 test,  il((ollllts 0 1 1  0111 IIl:i(:llil)(% al, ~]’],. M: I,IIy

])ot,(:llt, ial ])1’O1)ICIIIS W(:IC  fjx(:(l ill, I,l)is “local delivery” sf,a~, (,. W’(} W(’l’(> ill)](’ to I)lljl(] ?11}(1 I’1111  )110S1,  of  t,]lC Soft,\  V:ll’(!

0 1 1  I)ot])  S U N  ;III(I SGI  ])]at,fm]))s. ‘ ]  ’]1(’ olll~  ]’~;];  W(, Collldll’t  I(%t 011  :1 ]0(’il] S(; ] lllW]lill( t i l l ’ l l ( ! ( ]  Ollt, k) I)r f,]l(!

0 1 1 ( !  illlill,  C:llls(!(l 1 1 S  t,ll(’ IlloSt t,l’olll)lc dlllill~ t,ll(: il(:t,llill il)t,(,p,l;Lt,ic)Il, W(! di(l l)otj It:tvc Sylmsc di(:llt sof[wtm fol 0111
S(J]  II);t(:l!il)c m,d  CO1]lCI  l)ot, ](]t] t,]](! ~~NIl{/S~71  It :Ll,lll(ls])]l(li(  (x)m(t,ioll  dp,orit,]]lll  fol t,]lat, ;il’cllit(:(:tlll(,  ]()(illl~.

‘1’11(:  ]tl{lll,i-(~ip,:tl)yt,(: 1,lJ’J1  ]Ilmltiollc(l  ~illli~] wits tl)( 01  II% ])illt  of t,l)( Al ‘(; S t,l]at, W;LS  too” l:ilp,c fo] II)t,(:]}lct,
f i l e  tll”:lllsf(:l’ 1)0 l)C lmtct,icd. WC Illwlc a t,a])c “Sllil])Sllot,’” of tll(: S~l)its~ d:lt:il):Ls(: (.(~llt,ilil]illp, t,l](! 1,lJ’J’, fo~ll (]ays
l)(fom tl]c illtcr,mlioll was 1,0 I)(p,ill, ‘J’ll(! t,it])() W’il S slli]~])e(l to l{;l )(; :Lll(l illsti(llcd l)y ll;l )~ ])(,1’s(jllllcl lwill~, s(li])t,s
])mvidc(l l)y t,l)c AI’(JS ‘J’(YII  II.

011 ]41(:1)III:IIY  2C)t,]l w(: l)(!~illl il}st,dlillp,  lIIC AI’C;S ]I[,t,a soft,wal(:. 11~ tll(! Cll(l Of tll(! (lily w: II:L(I l)llilt, 1,11(!  cllt,irc
s<yst,cljl at, 1+;1)(1  [Isillp, t,llc Scim}cc {;oll)])llt,illg, }~iLcilit,<y  (SC;]!’) v(,lsioll  of tl)(, S1 )1’ ‘J’oolkit, 1 )Illillp,  t,llc IIcxt, t,w,o
w(wks w ( :  I:LII t,(!st,s :L1)(]  fix(x] lnlgs l)y Il])]o:i(lillp, lc])]:l(:(lll(,llt  fil(:s all(] rclnlildillp,. ‘J’]](L  S(;lI’ ‘J’oolkil,  iltk~rat,i(nl
wiLs (.()] )l])l(,t((l ()]) MFIICII  1311].

7 ’  CON(;I,IJSIC)N

‘J’11(:  AS’IIIH{. I’GS d(wcl(qnllcllt t,cwl] lms (l(lllo]lst,l(it((l it sllc((v+sf(ll I)(:ta  iltl])l(lll(llt;itic)ll  of tll(:  AS’J’l;I{
St, illl(lill’(1 (Itlt, a ])lodllct,  ])rodllct,ioll” Syst,(!]ll llsill~ il l’ii])i(l (l CV(:lo])lll(glt, lll(,tllo(l(~ l(jp,y. 111 {l)is ]):L])(!l’ W(, ]I:LV(!  (Icscril)c(l

(1)(, l(:(lllil(:lll(:llt,s  (:lwimlllllcllt  ill wllicll  t,llc Soft,Will’(! W7iLS  (lcsigyl(xl, tll( ]tlctllo(lolop,y, aII(l k(:y f(:;itllrcs of t,ll(,

:~l(:llit,c(:t,lll.(: al](] illl])lcl))cl)l,:lt,iol). A few f(!ilt,ll](!s wo]tll IIiglllip,llt,i]lp,  iL1’~: t,l I(: IISC of t,llc C ])I(:]II()(:css()I. aIId a CM
syst, (,l)) to ]Ililillt, aill lIolI-c fil(:s  (sII(:II  sc]i]~t,s,  S o l ,  co(l(, alI(l statli(:  (Iat,:t  f i l e s ) ,  al](l t,ll(~ Ils(,  o f  1,11(: fl(:xil)lc  clie]ll, -

S(!I’V(!I’  Cil.])il])j]jt,joS of :1 IX!]ilt,iollill (lilt,ZLl)?LS(J  ~,() jlll])](!lll(>llt, a ]li~,lll~ ])ill’<111(,] a])]) l’oil(]l  to  ])()])lll~lt,jll~, t]l(! ilt,lllos]) ]l(!l’i(”

(.ol’wc(,ioll lookll])” t,al)]c. W() also dm(:ril)(,(l  0111 llltop,ratioll  :LII(I ‘J’(v+t,  il])])]oil(ll llsillp, ](:ll]ot,c  ac(:(:ss  Viii t,llc illt,t:l I]ct,.

III sllltll))aly,  wc f(wl t,l)at t,ll(: ra])i(l (I(w(lo])lllrllt  111()(1(1 w a s  v(v”y sllital)l(! fol t,llis ])mj(:ct. ]“lltlll(! Sof[\ViL1’(!

d(~livcri(x  (l~(!lxiolls  I :111(1 2) w i l l  r(x]llitx, I])(H(: t(stjil)p,  tlllilll tll(: I)cta  ]m)(w(llll(:s  (l(:sclil)c(l  ill tl)is ])2L])cr,  l)llt, wc

(. XI)(:(:t illatl tlll(, fl(,xil)ilit,.y (l(si~,l)(xl  illt,o lIIC s.yst CIII  will (!llill)l(~  11s to illtcp,liLtc flltlll(> 1(:1( ::1s(:s as Sll((:ssfllll. y as tll(,

l)(!til  v(:lsioll.



8  ACKNOWI,I’JI)C:  MI?NTS

‘J’]le lcscal(:]l (I(:smil,c(l  ill t,llis ],a])cl’ WilS  Cillli(’{1 O(II l)y tllc ,l(!t 1 ‘m])(llsiol} 1 ,;ll)ol’i\tol’~,” ~;aliforllia IIlslit(ll(: O f
‘J’c(:l)lIolop,y,”  lI1]{lc1  a (()])l,]i(~t wit,]) t,l)c Nat,iollal Acml)al]ti(s  a]]{] S]]iL((, A(ll)lil)is~l:Ltiol). ‘J’])( Al ‘(; S ‘1’caIn wo~lld
also like 1,() ackl)owl(:(l~(:  tJl(: (:ol]t,lil)lli,iolls” 111:1(1(: l)y t,ll(! I:Lt(, ~~lliill(~s  Vop,(j  AS (1](! I(i\(l ]]](]) ]l)~t {)f tll( AI’[; S ‘J’(!;LIII.

1 lis  ~llj(]iLllC(!  W’:LS  jl)VillllELl)](!.


